Induction of cytochromes P450IIE1 and P450IIB1 by secondary ketones and the role of P450IIE1 in chloroform metabolism.
It has been shown previously that the potentiation of chloroform-induced hepatotoxicity by linear secondary ketones increases with the carbon-chain length. The present work examines the possibility that this potentiation is due to the induction of P450IIE1. The metabolism of chloroform, as measured using headspace gas chromatography, in the presence of microsomes from acetone-treated rats was elevated threefold compared to controls. Inclusion of monoclonal antibody against P450IIE1 inhibited the metabolism by 81%. Alternate substrates of P450IIE1 were also inhibitory. Chloroform metabolism was observed using purified, reconstituted P450IIE1 plus cytochrome b5, but was not detected using P450IIB1. The inductive effect of 18-hr oral pretreatment (15 mmol/kg body wt) with each of three secondary ketones on two isozymes of rat liver microsomal cytochrome P450, P450IIE1, and P450IIB1 was studied. The content of total microsomal P450 and NADPH-dependent cytochrome c reductase, the rates of oxidation of N-nitrosodimethylamine, benzphetamine, and pentoxyresorufin, as well as levels of immunoreactive protein for both of the isozymes were elevated by the pretreatments in the rank order of acetone less than or equal to 2-butanone less than 2-hexanone, in agreement with other trends noted by previous investigators. The results provide further evidence for the role of P450IIE1 induction in the potentiation phenomenon.